
Separate mention ai the aulturee that were classified ae double (-) 

by traneduction teat muat be made partially because the result8 are more 

incomplete and partiSly becauee they mey offer some additld inforaatian 

upon the traneduction phenomenon. .Pow such (-) have been obtained; three _. .- .-- 
of the gall-galp type and one of the ga12-ga4c” tspe.:, l’he evidence that such 

not 
cultures are (--) is that they are transduced seither by hmmtypic for heterb 

typio +&X?S but are transduced by wild type or some other gal (0). 

Lysates of these (--) cultures have been found to have little 

transducin& activity regardless of the gal (0) tester used with but one excepti&. 

Whether this implies a failure of the phage particle8 to pfck up a fragment 

of cell chrola~scm or whether the resultant thansduction Is not phenotypically 

(+) through same interaction among the 43-88 concerned is not knsm. The 

exceptional case r8fdt9d in the recovery of each af the (-) making up the (-) 

maxxzermmm& fndlvidually and not con.junctfvely. !&m hcrlnotXpfc loc&s transduced 

with this lysate WEM not recovered amang the segregate. 

AS might b8 expected the (-) are more stable on galactose medium and 

have seldom been seen to revert. f 

have been performed with 6ne of the 

and the results obtained with 

it et33 also be repeated and extended with auxat ‘hfo strain@. 
‘p 

Although thie (-) was not transduced by rtfLrrr , lysates of mith8r 

(-) sin& it was transduced to a lesser extent ( where a solid leyer of papillae 
bi (r r,-.\H\L)ut% bt- bC F0 

with a (0) wruld have b8eh obtained, lera than 1W papillae w8re fcwx$ In this r:'dd 

case itUA?aken that the cello tranrrduced to (+) had received two phage particles 
1 

with the addition of two (+) alleles in separate 
se me& 
L* 



The ~811 that was transduced tr, (+) may be represented as follows: 

-2--l'-* 

and the resultant transduction as fallows: 

--~-l---4 
-2-4+- 
-2+-l-- 

In this case the extra (-) added in the segnente are inf’erred frbpt the results 

with traamductious of single (9) in which the heterotypic locus is recovered 

s.wohg the segregants. %m Segregation from this transduction in the abshce 

of Cro8sfng over or exchange between Chrc$nasm8 and segment8 can r0stIl.t in -08 

typea of (0) segregantn, 

(1) -2---l----* (2) -2---l--* 
82--l+- 

(3) --2--l----+ 
-2+-l-- 

which would be classified as (--), (2') and (1') presumably. With exchange 

between segments and the chromaome segregants with the (+) allekme would be 

found in the chroms~me and subsequent segregation would yi8id( in addition to 

the types 2 and 3 above with the (+) transposed) the following types: 

(4) -2----l*-* (5) -2+-l---* 

An additimal type can be obtained if there be exchagee be#een segments. 91he 

order Of fr8Q-nw d fSchang8 axld Se@8&im of the above type8 is unknown 

but oA wogy with the si~fple tran&@ons the first thrcls8 mentioned would 

be expected most fxequently, that ia, loss of a segment is lpo,r8 frequent than 

exchange and loas of 8 segment.(This in turn is dependent upon the ind8pendenCe 

of ex&mge and loss) Examination of 24 separate segregants from on$mh 

transduction gave the following distribution of segregants by transduction 

test: 13 (--), 6 (1') and 5 $2'). &ice over 50 percent of the segregahte weme 

(--) it appsvs that when loss of a segment occurrs it is more likely to iDYolV8 

loss of both segments. The (l-) and (2-) found could be of two types, 2,4 and 

3,5 above respectively. 'here types csn be distinguished by mans 



of analysis of (+) reversions. In cases 2 and 3 the reversions will be unstable 

and segregate, and in cases 4 and 5 they vi11 be stable for galactose. Reversiona 

were examined for their stability from each of the (0) obtained. All the (1’) 

mmrm gave stable reversions and therefore were presumably of the -2+--l’-* 

type. M the (2’) examined all but one gave stable reversione and therfore the 

two types---2---1+--* and -2---l’ -* were indicated with the moat frequent 
-2’-4+- 

being the fcraer. 

Examfnatiab of the %hm (2’) culture giving the unstable revhsionr 

showed that it Irraf% did segregate (-) cells but as yet it has not been established 

that it segregates (2’) of the following type --T--l+--* . 

%e re~ersiom of %hia the type 2 (T) can be of two types and they 

should (perhaps) be distinguishable in turn by the eegregants that $y yield. 

Reversion of the form -2--l----+ 
-2+-l+- 

6h0uia be expected t0 segregate (-) 

predominately and reversions of the form --2+-l’----+ should be expected to 
-2--l*- 

segregate (17 predominately. 

Beversions of ths type 2 (2’) appear to be of two tyPeaD Frola me &Pe 

33 a8gregants were obtained, af which 32 were (-), the remaining one a (2’). The 

other type gave almost equivalent amounts of (2’) and (-) and no (1’) thus far. 

The failure to recover (l-) types from the EXX reverted cultures is disturbing 

but this may be related to elimination of the $all locus in crossbs. Presumably 

crosses between -2.9=-l---* and 
-2;4+Ip 

---2+4-n-* should yield a larger number of 

(+) than crosses between (1’) and (2.) of normal constitution when there is 

sucessful transfer of the segment through the zygote. these (+) In addition would 

be unstable for @lactose. The culture used tud0rtunately ir a pr0totrOph and 

unless sucereful crosses between it and a Hfr strain can be accomplished the problem 

can not be attack from this aspect. 
( 

Sucessful trm8nisSion of the segment through 

the zygote uas observed in some early e@erlments not rdat8d to the 



Examination of another (--) has begun. In this casr? Gal2-and &.Q- 
II 

are Involved and a crossable stock has been selected. There has been another 

cunplicatian in this case. That is when the cutture was first isolated,azxi 

also in the case of a repast test, it was not found to be transduced by 8ith8r 

(2’) TV (4’) ly88ateS. 1 
se 

8Yed. additiaaal testr it ha8 aho rWhCtiV8 in this 

manner. In the instances where it was attempted to obtain transductions by mixture8 

of the two lysatee it was found that the culture was traMdUC8d, to a le68C@ 

extdnt, by *sates of (2’). S.u.x3 _ : 1 aam8#ane It wa8 thought. 

to 8xplain this incongruent r8Std.t by postulating that reversicbus had occurred 

during the grarwth af the dtW8 and that in 8ff8Ct the U&8 consisted of 
‘hr 

(--)%a (47 contaninants. 
&btrraa 

on this assumption the,,transductions of the culture 

would in effect be of the form (2.) -x (4-) and the resultant transductions 

would be expected to segregate (4’) predaminatsly. This was not the case, of the 

sir aegregant 8 examined(from six separate tranaductians) 3 were (2'). 2 were &-O 

and an&r an8 was (4-l. This does not ruleso explanation a but r8qpir88 a 
frequency 

great m of e~chaz~ge between segment and chrosoaome for compatibility. \ 

Examination of this culture had progressed to the stage af isolating. 

8 (4.) segregant that g&Ye unstable reversions as yell a8 a YX&& type which 

did not, at the time Of writing. 

Piot all of the Gal- cultureu studied have b8kU1 found transducible ali 

though the most frequently ooCtWing (-1 after dtraYid8t radiation appear to 

be of this type. ‘Three di,@nctly differant oamrrenoe~ of non-tsansduoible 

gal- have been found. %O of these were induced by ultraviolet, and the third 

by copper 8XpOSSl.=e ( a. BtllyWS). C-e of the ultraviolet nmtahhs has been 

examilsed to some &&tent. The results are given in table 18. It appears that 

this (0) is not traaaduoad by q of the lysates and futher that lysates of 

it in turn tr ce all known traDsdUCibl8 loci, but aal2 with lowered frequency. 



Rper'i2lent 

T;lblG @ 
~aalysie of a #~transduaible Galaotaae Locuo in W2312 

by Trauenuctinn Aaw 
Plate Addfti ano 

Pans HpT *&s&?s ST 
Gal, - Gal,-’ GE&,- Wild Tmm 5 

206 (1) 0* 0” 0* 0 m 

(2) 0 0 - 0 

220 (1) 0 0 0 0 

(2) 0 0** 0** 0 ** 0 

* number of papillae psr plate . 
** UT (nmmal frequeucy of trausductlw) lysatee used in these cases 

Galactose 

c9 Table 14 ' 
Actfvity ofrbeate) nf W2312 0% Selected GalaCtos8 Loci 

Plate Addition 
LMlkl None W2312 Ljrsate 

G41- LP+ i#* 3F . 

' 2’ LP+ Gw 8 7 
'f- 

em 19 28*’ 

Gall+- Lp+ 17 74 

Gal60 Lpe 3 121 

* numbers of papillae per plate 
** 12/l:! e;wmS.iied were fomd to ba stable Gal+ 

Remits a9 Crosses af W2312 with Selected Galactcree Loci 
Selected Galactoae h?bers 

Lncm3 Gal+ Total -?r&&rmhic Becbmhimnte Percent Gal+ 

Ga12- SC 1 2112 0.05 

G&14- x+ 1 198 O=S 



0 3’ 

Par the purpose of calleating new gal- and for abeerring the occurrence 

of tmnsducible loci two separate eqeriments were perfcrmed. Gal- nmtatf ens 
% 

were induced In W1673 (glyc cz am)' prol' and ~1765 hi&- leuc- by nmam~ of 

ultraviolst. Table 19 gives a zmnmary of these expe&mmts. Beccurrences of 

both Gall- and Gal., - were found as well as a mmber c3 new 1~~1 and pc86ib4 

sevmd (-) . ~0 recurrences of Gall+- were observed. 

The effect ai ultravidet‘radiatiou on the transduci;ag activity of lysates 

has been investigated in three experiment a. The first two experiments were concerned 

with U’T lysatera, the last with an BbHp lysate. The effect of ultraviol& upon 

BFT lysates is shown in f%gure 2. With increarsrring dose of nl.$ravlolet there Is 

a linear increase In the activity of’ the lysatss on Lp+ or I# assay cells until 

a .mrvivial of the plaqus-faming tit&z has become reduced about 103. Ilhereafter 

there is a gradual decease in transduction activity with lncreas&ng dose. 0~ Lpi 

there is a slight increase in transducing activity an5 then a gradual decrease. 

The maximum reached by the 1ysateS on Lp+ or Lpr cells is about four times the 

mximum reached on Lps cells. In perfcrmiag this experimsmt about la8 Lp* assay 

cells were aaed, sines figure 1 iPdlcatss th8t this number d cells may lxxd*cate 

only about f one-thlti to me-fourth the ntunber of transducti as actually present 

the Lp* aossy is probably that much low. This then vould suggest that the absolute 

mrnber of transductions is apprazimated up 
+ 

p* cells when a sufffclent number of cells 

are used ard that the action of ultraviolet is to increase the assay pn Lp+ or Lpr 

cell8 to the level of the absolute number present. In tmmection with this it 

should be noted that surwiral of the transduction-“9 Lps is et111 about b.3 

even at the extreme doses used. I’&m the abore It is suggested that the 8CtiOlA 

of QS%%SS of’ ultraviolet ia neveral fold. Firs& and moat rapid ta the destruction 

of p18qUe f ~lBill& 8CtiVity ; Lp’ cells. SecokUy, to destroy that 
R 

roperty of the 
3g ,(<,(,dl t;-. VCbk 

phage which causea them to bs”excludedN by lysaenia aellsk,’ and thirdly to destroy 



Table 

!Pransduotion Aasq of Some G&Lactose Begative MutaMs 
Induced bs.Means of Ultraviolet 

Possible 
Culture Mutant !Pransduced by HFP 
Treated Desimation Gal,- G'ma- Gal,,- Genot.we 

~1673 Lp* W2310 0 + 0 Gal+114- 

w2311 0 + 0 # II 

W22 0 0 0 nontransduclble 

W2313 + 0 + G%- 

w2314 + + + Gal=- 

KC315 f + + &lx- 

W2316 0 + + Gal- 

W3l7 0 + 0 Ga+Gq+- 

w2.318 0 0 0 nontransducible 

~1765 Lps 238-2 0 0 0 nohranaduc%ble 

m& + + + Oalf 

238-6 0 + + G&ll- 

238-8 + f + Gal,- 

238-10 + + + G&Xlx- 

238-11 0 + 0 Gall-Ga14- 

238-12 + 0 + Gal - 
2 

23&13 + 0 + G&%12- 



the traneducing activity itself, perhaps by destrOyi= the admrptian of the 

phage partlclss. 

The effect of ultraviolet on HP!2 lysates i 8 silailar to that of W 

m .EiijT lysates. The increase in transducring activity with dose in this case 

ia not as great as with D’T lyaates. A maximum is reauhed that is apprarimately 

equivalent to the plaque titer of the lysate which suggests that plaque amI 

transducing particles may be the same but that appeaxance of a particle a(1 a 

plaque exckxdes its appearance as 8 tramductian. Plating0 for plaque formation 

On B4B galactose have not indicated that one particle can functian in both 

capacities but the appearance of a plaque might be obscured by papillae fnrnrstion. 

Se sum of the activities (maWnal) d the lysate on the two assay loci is 

2-3 times the plaque kk$kxxm titer, which may be an indication that the activities 

are canfined to a single particle. !&e Occurrence of transductlans with Lpr 

genotype has been noted with this lysate, and the eqnivalence of plaque and 

transduction titer might not be emected on the aswmptibn that in these cases 

the effect ~88 accomplished & a defective phage particle which l mld not give 
as well as to 

rise to plarpues IJx lysbgenie8tiau.(!f’his would reqWre that Lfl gemtypes verc 

the result Of such defective particles rather than Of a defeotive act Of lysogen- 

iaatfon.) 
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